Development and validation of a novel cell-based assay for potency determination of human parathyroid hormone (PTH).
Parathyroid hormone (PTH) is the primary regulator of serum calcium homeostasis and plays a major role in bone metabolism. Its actions are mediated via the PTH1 receptor (PTH1R) resulting in adenylate cyclase activation and consequently production of cyclic adenosine mono-phosphate (cAMP). The latter stimulates cellular metabolic pathways. This study describes the development, validation and applications of a novel cell-based potency assay for PTH using HEK293 cells over-expressing PTH1R. PTH concentration-dependent cAMP formation in these cells was quantitatively analyzed employing time-resolved fluorescence technology (TR-FRET). The optimized assay was precise, reproducible and exhibited a high sensitivity to PTH with a limit of quantification in the low picogram range. The potencies of differently manufactured PTH1-34 peptides, as well as a full-length variant (PTH1-84), were all accurately measured. Since PTH activity is inhibited by neutralizing antibodies against PTH, the assay was adapted to detect and measure neutralizing antibodies in human serum. Thus, applications of this novel cell-based PTH potency assay were extended to immunogenicity testing of PTH preparations in non-clinical and clinical settings.